3GPP TSG-RAN WG3 Meeting #54




R3-061844

6. – 10. Novermber 2006

Riga, Latvia


Title:

GTP Procedure for Path Switching on S1
Source:

Nokia

Agenda Item:
13.8.12
Document for: 
Approval

1. Introduction

Document R3-061522 discussed about the benefits of direct path switching signaling between the target eNodeB and the UPE. The key benefits are as follows:
· Shorter time, i.e., faster operation, from the sending of the command to the updated path addressing, as there is one node less in the processing chain, one hop less in the transport chain

· Distribution of the load in the Evolved Packet Core; element hosting MME is less impacted by the delay critical LTE mobility

In this contribution some further details about the actual path switching procedure is provided.
2. Protocol procedure for Path switching
The S1 interface as the interface between the Evolved packet Core network and the Evolved UTRAN has quite some other similarities with Iu-PS of 3G: The Application protocol of S1 has been agreed to inherit applicable properties of RANAP, and the tunneling protocol of S1 User Plane is GTP-U. Similarity to Iu is considered a benefit as it allows harmonization of some MME/UPE implementation aspects and as Iu interface and its principles are already well known to 3GPP community.
As the User plane protocol of the S1 is GTP-U, it is logical to consider using the same protocol for path switching. GTP already today has Path management procedures defined between the path end points. The path switching procedure also takes place between the path end points, directly affecting the paths in question. For this reason the path switching is seen as another path management related procedure of GTP-U (in addition to Echo Request/Response, Error Indication, Version Not Supported).
The definition of the GTP-U Message is given in [TS29.060] as follows: “GTP-U Message: GTP-U or user plane messages are exchanged between GSN pairs or GSN/RNC pairs in a path
The user plane messages are used to carry user data packets, and signalling messages for path management and error indication.” Path switching procedure as part of GTP-U messaging would not impact this existing definition.
By introducing the path switching as a new Path Management procedure of GTP-U, the implementation of even partial GTP-C is avoided for S1-U, thus keeping the split of Control and User plane parts of the interface clean. The same principle is applied in Iu of 3G where there is only GTP-U in Iu-UP while there is RANAP in Iu-CP.
The path switching procedure operates over S1-U that by default has unrealiable transport. Consequently the new Path Management procedure needs to cope with possible loss of message with a proper Error handling mechanism. By defining the procedure to have both Request and Response (Acknowledgement) messages and by defining a timer controlled re-transmission of the Request provided that the Response was not been received by the time the timer expired, the procedure is made robust enough to be feasible on S1-U. It is then up to the implementation to decide the number of re-transmissions as well as the timer value for re-transmission. The correlation between any given Request and Response pair should be defined in the same way as in [TS29.060] by using the GTP Sequence Numbers. The following figure illustrates the proposed new GTP-U procedure. Path Swiching is triggered by the first RRC message from the UE in the new cell.
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Figure 1. Path Update as a GTP-U procedure.

3. CONCLUSIONS AND Proposal
The following change is proposed to be included in LTE Stage 2 TS 36.300:
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

10.1.2.2
Path Switch
GTP-U protocol is used for updating the destination address of the target eNodeB in the UPE. The GTP-U procedure consists of Path Update Request message from the target eNodeB to the UPE and Path Update Response as the acknowledgement from UPE.

eRANAP protocol is used for updating the location of the UE in the new cell in MME.
10.1.2.3
Data forwarding

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

It is also proposed to include the following in TR R3.018:

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

7.1.2 Path Switching

With respect to Intra-LTE handovers, the path is switched right after the UE has appeared in the target cell. 
GTP-U protocol is used for path switching between the target eNodeB and the UPE. New GTP-U Path Management procedure Path Update is defined for this purpose. Path Update Request and Response are signaled directly between the target eNodeB and UPE. In case of missing Response, the Request is re-transmitted based on re-transmission timer control. The following figure illustrates the path switching over S1.

Figure XX. Path switching on S1 interface.

7.1.3 Paging 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
